Administration of the phytoestrogen coumestrol to ovariectomized rats leads to increases in both wet and dry uterine weights in the absence of an increase in uterine DNA content, as reported by the observed atypical uterotrophic response of coumestrol was associated uniquely with the ovariectomized uterotrophic assay protocoL This question is answered in the: present paper. Two experiments are described in which three daily oral gavage administrations of60 mg/kg/day coumestrol to immature AP rats were followed by assessment of the reproductive tract on the fourth day. In both experiments coumestrol increased uterine fluid content and increased the weights of the uterus, cervix, and vagina. In addition, bromodeoxyuridine staining of uterine sections enabled confimation of uterine hyperplasia for the coumestrol-treated animals. In the second exriment, total uterine DNA was determined; it doubled in the counestol-treated animals. Estradiol benzoate acted as the positive control agent for both of these experiments, and in each case it gave similar responses to those seen for coumestrol. We condude that the uterophic actvity of the phytoestrogen coumestrol in the immature intact rat is typical ofthe activity of the natural estogen estradiol. Key words:
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coumestrol, DNA synthesis, hyperplasias imur, rodent, ovariectomized, uterotrophic. Environ Healst Perspect 107: 819-822 (1999) . [Online 3 September 1999] bttp.:/ehpnetl.niehs.nih.gov/ldcs/l999/107p819-822ashby/abstract.html Markaverich et al. (1) reported that administration of the phytoestrogen coumestrol (COUM) to ovariectomized rats, either as a single subcutaneous injection or via drinking water for 5 days, leads to increases in both wet and dry uterine weights. However, these tissue weight increases were not considered to be caused by cellular hyperplasia because there was no commensurate increase in DNA content of the uteri. These results were in contrast to those seen by other investigators for COUM when using the immature intact rat uterotrophic assay (2,3), although Markaverich et al. (1) noted that whether or not COUM induces cellular hyperplasia and increases in DNA content in those earlier studies was not evaluated.
Given the increasing reliance on the rodent uterotrophic assay as a primary measure of the estrogenic activity of chemicals to rodents, the prospect that some agents that are active in this assay may not Table 1 . In the first experiment BrdU was administered in the drinking water [0.8 mg/mL, based on the method of Carthew et al. (6] for the duration of the experiment. The BrdU solution was contained in glass drinking bottles covered in aluminum foil to reduce photodecomposition of the BrdU. The reproductive tract was excised from the junction of the uterine horns with the ovaries to the external involution of the vagina, trimmed free of fat, and weighed without puncturing the uterus. The vagina was removed and weighed. The cervix was removed and discarded. The remaining uterus (intact uterus) was weighed again prior to being punctured, blotted to remove excess water, and reweighed [uterine wet weight; (4) and as described here]. The uterus was then cut such that the right horn could be dried at 700C for 24 hr (4) and reweighed to obtain a dry weight (adjusting the uterine weight to give total uterine dry weight). The left horn of the uterus, together with the junction to the cervix, was processed for either BrdU staining (experiment 1) or total DNA content determination (experiment 2). From these measurements the uterine luminal fluid was also calculated. Cervical weight was determined by default based on the recorded weight of the entire reproductive tract minus the recorded weights of both the vagina and the intact uterus (prior to blotting). Environmental Health Perspectives * Volume 107, Number 10, October 199982
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( Table 1) , but all AO-, COUM-, and FASdosed animals had closed vaginas. Determination of uterine hyperplasia. Animals treated with E2B (experiment 1) had significantly increased levels of BrdU staining in the endometrium, particularly in the luminal and glandular epithelium (p < 0.01 vs. controls in both tissues; Table 3 and Figure  2 ). Animals treated with COUM showed similar increases in BrdU incorporation to those seen with E2B (p < 0.01 vs. controls; Table 3 and Figure 2) . Coadministration of COUM and FAS inhibited hyperplasia. Uterine epithelial and endometrial height paralleled hyperplasia ( Table 2) .
Detrmination of uterine DNA content. Total DNA content of the uteri from animals in experiment 2 are shown in Table 1 Figure 8 (hours after injection) is in error (drinking water study) and the ordinate in their Figure 10 should read uterus wet weight and not estrogen receptor sites per cell (1X).
As part of a small validation of the rodent uterotrophic assay we recently described the positive uterotrophic activity of COUM in immature intact rats (4) . We assumed at that time that this response was mediated by increased uterine hyperplasia and DNA synthesis, although that was not established. The present experiments have confirmed that the trophic activity of COUM to the intact immature rat is evident for both wet and dry uterine weights and for wet weights of the cervix and vagina. Further, uterine fluid imbibation is increased, the effects are mediated via the estrogen receptor, and they are accompanied by increases in uterine hyperplasia and total uterine DNA content. In fact, the uterotrophic response elicited by COUM was identical to that induced by E2B in all of these respects. These data therefore indicate a possible difference between the immature intact rat uterotrophic response to COUM and the ovariectomized rat uterotrophic response to COUM. However, before that conclusion can be drawn with any confidence it will be necessary for the original observations reported by Markaverich et al. (1) to be confirmed and extended. This is necessary because those observations were limited in respect to the critical absence of a hyperplastic response of the uterus to COUM. In particular, uterine hyperplasia was neither assessed histopathologically nor with the aid of a marker of cell division (such as BrdU incorporation). Rather, reference was made only to a single uterine DNA content figure, and then only in the legend to one of the figures in the paper [ Figure  8 ; (1)]. Such a repeat experiment was not conducted as part of the present studies because of the scarcity and expense of COUM, especially given the larger quantities that would be required for the conduct of mature ovariectomized rat uterotrophic assays.
